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Supersonic Flight Tests -of. Naval Ordnance Laboratory -Model' 
«ae     «•».*»   •'*•    •*»    «a-    «6    *» i*»    #a»    **    *% 

££SLA 

1« The Näval, Oransitte© Laboratory is engaged in developing a 
guided missile Warhead which will expel a number of individually 
Cussed explosive pellets as the warhead'approaches its target. 3& 
addition to static tests, certain data,, such as flight stability 
and peliet. dispersion^ must be obtained during the development 
stages ^frpai test Vehicles traveling, at ev$re^sägaie speeds» It was 
dec&ded thMt the most satisfactory method of obtaining this data 
would be from a '$ inch diameter model 1 ired from ilie Naval Proving 
Gröund^s Ipjö ft« rocket launchers 

ä*. The object of this test «fas to determine the flight 
stability and dispersion, of sUbr«mi^siles ejected from a 5 &aöh 
model, warhead, traveling at a velocity approaching 20ÖÖ f.s*. 

b> It is concluded that? 

(1) Öub-missiies can be satisfactorily ejected from a 
a inah diameter model warhead traveling ät 1800 f»s.f with ah 
ejection velocity of approximately 130 f^s. provided by an 
internai. charge of 30 grams Of P?P~G black powder« 

£2') The sub^ölssiles 
SK-315131|. assumed' a Stable '.£& 
#rom the. %%m .öf fire.» after 
head :#lj&»,' 

for this test» BÖ0RD 
-trajectory approximately 8 ft« 
ejection from the T;Mal War» 

E   ., 

SlotBITf 'iMPORSSATIOH 
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CWIDENTIAL NPG REPORT NO. 910 

Supersonic Flight; Tests of Kami Ör&hancis Laboratory Model 114 

1 i !r 
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i»   AUTHORITY: : 

-,..   Thisi; test «fas conducted la accordance with reference (a), 

2.     REFERENCES* 

a*   NOL Itr NP/NQLÄl(94) WO: IM! Ser 0649 of 17 April 1951 
fa.    NÖL llr NP^ö;L/5Q1(68) WG'iLEH Ser 0422 of 16 March 1951 

-' 

3. BACKÖROlTNß: 

The. Naval Ordnance Laboratory is engaged in deveiopiisg a guided 
missile warhead which will expel a number of individually fuzed 
explosive, pellets as the warhead approaches its target* in addi- 
tion to static tests,, certain data» such as flight stability and 
pellet dispersion, must be obtained during the development stages 
from tes^b vehicles traveling: at supersonic speeds. It was decided 
ihax; the most satisfactory method of obtaining this data would be 
from ia $  inch diätster model fired from the Naval Proving Ground's 
lojo £t*; rocket läuäBher«. 

4, OBJECT OF TEST: 

The- object -of this^ test -was to determine the flight stability 
and dispersion of sübwmisslies ejected f£om a 5 inch model warhead 
traveling~-k&.&. velocity approaching £00$ f .:su:.. 

i- i 

a. Date Pjpö^ect tetter 

% Date Necessary Material Received 

-:'cf i>ate comaefieed Tost 

d. Test Completed , 

6.    REPRESENTATIVE PRESENT: . . ..   _. .j 

••".  Mr* L». E* Hightower 

1? April 1951 

23 April 1951 

3p" April 19^1 

3 Hay 19'|1   ' 

Naval Ordnance Laboratory 
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PART.iff 

DETA3L5 6y,.,WwH- 

W piS©jtXpTlGN OP ITEM yitoER/TKST: 

a«    Plgures i through tt illustrate the Method of construction 
of the model warhead ;#llJf,  the design o* the s^b*miss||eSj attach«* 
ment and method of ejection»    ktx empty 5 inch rocket head -HE, $ was 
machined, tö permit partial insertion of the sub~xaissiles in its 
.;side.s;r IÖ0Ö apart«    A special prJLmer tube fitted in the base plug 
waö equipped with a Mk 113 detonator (ND*-2l*) and then filled with 
3Q g^ams of PPP-»G black powder as an expulsion charge«    Leads from 
the detonator .-5«sre im through holes drilled in the side <$ the 
rocket head, to electrical Contact "ears'0 secured to the rocket nose 
plug«    The sub^issilesfyweighing: 1.& pounds each? were kept in 
plage, by notched .fflstal bands attached tö the rocket head by a sJ 
screw ä^ each end« 

%•• > ÖMÖKPTiON OP TEST EQUIPMENT: 

Launcher: 

Gameras:: 

'^fioc.ity Measurement i 

Igciition of Primer in 
^e^tlpn Systems 

NPÖ IQjJO ft. 

Two ^20 rocket motors ^ 
Mk 2 Mod 5, 

Bowen Acceleration ion 
3^mm pastax (rear <•- 

Potter Öhronograph and 
Oscillograph^    .; 

Knife blades connected 
cutting through copper 
charged with, fop ¥0" 
means of Power Pack 
condenser across scree' 

*''&&©/')• 

ics^eens,, 

9« PROCEDURE: 

- .-a*— 3sie $•• loch rocket head with 'its sub~missiles. Figure; 3t  was 
thMadsd into a Is© motor Mk 2 and placed In the I050 ft« rocket 
launcher. A" second 51P motor Mk 2 was placed behind it to boost 
the Velocity» The forward motor Was ignited 200 ft« down the 
launcher while being propelled by the booster motor at a velocity 
of approximately -600' f«$... . 

CONFIDENTIAL 
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Supersonic Might Tests ojp Naval Ordha&ce laboratory Model 11** 

NEG- HEP©?3* "ft oifi 

*» «aj a*» «* <H» 

b« A second söt of copper screens was placed at the mizzle end 
of the Ispjacher and ä 300 volt D; C8 power source connected to them» 
When the brass ears on the nose of the rocket cut through the 
|$fcf><si£s. fhe voltage was applied to the Mk 113 detonator which 
d;i^i%eid:'the.-'black', powder e; Section; charge« 

•$*. Both'rounds were photographed from the side8 as they left 
th?) launcher, with ä BOWen acceleration camera operated at 90 frames 
•par second, figures 5 and 6» A 35*BS»- Fas tax camera placed directly 
below the muzzle of the launcher covered the rocket as it left the 
launcher and continued down -range ~ thereby recording the spread of 
the sub»»missilesj Figure 7. 

10* RE8BlffiS AND DISCUSSIONS 

a. Following is abrief summarization of the results obtained 
with the two Model 11^ warheads tested: 

aafre. 

Velocity of Round 
at Ejection' 

1800 

Res Ux££ 

i},*.30«-§l        1800      v  Sub-missiles ejected approximately 
5 ft» beyond ignition point - 
traveled in same plane as warhead - 
each sub-HDissiie approximately 

T-- 8 ft8 from warhead when-1*50 ft* 
off launcher» 

5«3«51 173% Sub^mlssiles ejected, approximately 
5 ft, beyond ignition point - 

,        traveled in sa'me plane as warhead • 
each subHBissiie approximately 
8 ft* from warhead when 150 ft*  . 

v ~  -• off iaüncherB' 

b», The Bowen film indicated that the sub-missiles assumed a 
stable trajectory when ejected end traveled in the same plane äs 
•the w^heaa» Yäw cards 12 ft« wide,, erected 150 ft» froin the 
muzzlSj indicated that the warhead had a stable trajectory at that 
point and that the sub«misslies had spread out; so that each was 
more than 6 ft.1 from the line of fire,- since they did not penetrate 
the yaw cards, Figure 7. , 

c* The Fastax film confirmed the stable flight of the rounds 
and the spread indicated above« Static, tests had previously indi« 
Cated that the sub-missiles would be ejected with a lateral 
velocity of about 130 f»s, 

CONFIDENTIAL 
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Süp^göTiiiö'Pli'gj^t 'Tests of Naval C&KlÄajace laboratory Hodel il^i- 
ea    «wt    MB    -*"1   s»«# - **7 ••   **• 

-ijb-V ^~* 

CONffiM^S 
/ 

lie   It, jJg^Q^l^ed that:   . '. ^ Ä;' . 

•&... *:3ftb^i"ös|iefij cau.be satisfacifcp^i^ ejöpted from a 5 iößft- 
diameter ifipdei 1^ ?he£d traveling at l80#.fa,s..?, with, an ejection~ 
velocity -pf' äpp^ostmately 130 f,s« provided i«y <an internal eJUusga _/. 
of1,30 gfr-ss* of ' FKteG-black powder«   ,     ; ": .•:'-". 

t>*    !^e."'ez^ataB-irjbBB provided for "this test* BUÖi®   S&-315281» 
assunpd & itaöäe. flight tsaieott.^ appröxiäateiv '8- ft* from, the 
line of-vire--    ^ter their ejectipii from, the Trial Warhead 

I^J^iMÄi:.säÄ.ÄÄJS>'. -3 
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The^ tests upon, which, this Report is teased were conducted by % 
'. ,.:?* ¥i:/;K^SBO|?f^ Flr-ihg -Di-reötor*.,. ftocKet Battery     ' 

.& ',' ' .i"»*J';- 

1 

'TKi&"-r^c^t^^s^pröp.^fsiWi', -    -' -•:- 
'J^ -^:^t^^F^E£sSiä|;v jä!ir£.-cü9;% 'RäöMS^ Battery 

JgJJl^r export was reviewed; by: 
*:'' ~\~ß:,  LYDDANEp, Director of Research -"-i.""-"-.-- - 

/> ,    ^Terminal Ballisttcvs department   .^ 
w.  B, :RQ"EERTSDft,   Lieutenant Commander, ÜSN, 

Terminal Ballistics Batteries Officer 
Terminal Ballistics; Department 

ft* T. RUBLE,  Lieutenant Commander,, ÜSN, 
Terminal Ballistics Office? 
Terminal Ballistics Department- 

al 0» BRAMBLE». I._?ectojv of Research,  Ordnance Group 

.ÄPlRÖVEÖi    IRVING ;T* : DUTi£ ,,K 

rs ." G&itöäß$r. ..^.^ ä^%a5: Proving: ^rföunS 

OX ;T.Vi  *w»-£ /_- 
' GdpVäalhr'ii'-T •   ~" 

Ordnance Officer 
By direction 
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